Observed properties of oceanic rings axe compared to rings produced in a two-gyre wind-driven numerical ocean model and in a model of the South Atlantic/Indian Ocean. Their temporal evolution is discussed in terms of structure and translation rate. They exhibit substantial similarity in terms of thermocline depth, ring size, swirl velocities, and translations speeds. In both observations and numerical model results, the propagation speeds axe 2 to 5 times faster than that of an equivalent isolated eddy (which is of the order of the long Rossby wave speed). This is attributed to advection by the mean flows. Furthermore, it is observed that the model rings have a coherent structure all the way to the bottom. There is strong evidence that this is also the case in real oceanic rings. One major difference between observed and modeled rings is in their decay rate. The temporal decay of the rings in the models and observations is therefore discussed in relation to the decay mechanisms at work and the frictional paxameterization of the model.
INTRODUCTION
The temporal evolution of rings has been described in 
The differential form of the primitive equations in the absence of forcing and dissipation conserves potential enstrophy and potential vorticity. In this model, the finite difference formulation of the nonlinear terms is such that those properties are rigorously conserved (see Bleck [1979] for more detail). The conversion to finite difference formulation as well as the testing of the model are described in detail by Bleck and Boudra [1981] .
The model is configured in a three-layer formulation in a square fiat-bottom basin experiment (referred to as 2G) similar to that of Holland [1978] and in an idealized South Atlantic-Indian Ocean fiat-bottom basin experiment (referred to as Ell). Both model configurations are driven by a steady zonal wind stress, which has a sinusoidal meridional variation. The parameters for the experiments are given in Table 1 At day 6160 (Figure 3a) , the first ring, which we call 2G1, has just separated from the free jet and the second (2G2) is forming. The time evolution for the two rings is illustrated in Figure 3 for a period of 80 days. At day 6160, the shape of 2G1 is quite elongated and it is only at day 6180 ( Figure  3b ) that the ring becomes more symmetric. Ring 2G1 keeps this quasi-circular shape until day 6210 (Figure 3c and 80cms -1 (2G2 and 2G1, respectively) at a radius of about 70 km and a maximum interface displacement at the center between 250 and 300 m. In 50 days the diameters and interface displacements at the center remain almost unchanged. There is first an increase in the maximum velocities to 100-120cms -1 (2G2 and 2G1, respectively), followed by a decrease to 60 -80 cm s-1. Rapid decay ensues when the rings reach the western boundary.
The third ring is a cold-core ring (2G3), which forms around day 5760, and its time evolution is presented in The ring R1 initially moves westward until day 40 and northwestward thereafter, leaving a trail of Rossby waves in its wake [Flierl, 1977 [Flierl, , 1984 . It is only after day 150 ( Figure  12f ) that the ring detaches from the African continent.
The direct westward propagation of R1 during the first 40 days (Figure 12h) is at a speed of ~ 3.6cms -1 (Table 5) . was not allowed in R1, due to the African continent. It is apparent that the presence of Africa in R1 influences the ring propagation and enhances the westward movement over that due to /5. Sommerfeld [1950] showed that the interaction of a point vortex with a lateral boundary is analogous to the interaction of neighboring vortices of opposite sign. The analytical solutions which describe the resulting motion of two-point vortices are well known and are a function of the circulation and the separation distance [Sommerfeld, 1950] . The problem becomes considerably more complex if the point sources are replaced by finite area vortices, so that the vortices may exchange mass [Hooker, 1987] .
As described by Sommerfeld, the vortex is pushed forward by its virtual image obtained by reflection in the wall. This theory implies maximum velocities at the boundary and therefore might be applicable in numerical models only when a free-slip boundary condition is used. When a no-slip condition is prescribed, this mirror image theory breaks down, since the velocities are identically zero at the boundary. However, propagation along the wall in the same direction as for the effect of a virtual image has been observed in numerical experiments using no-slip boundary conditions [Cox, 1979; Smith, 1986 ].
Cox suggested that, by virtue of the no-slip condition, a narrow but intense band of vorticity of sign opposite to that of the eddy is present between the wall and the eddy and, considering the interactive effects of neighboring vortices [Sommerfeld, 1950; Hooker, 1987] , this results in an alongshore movement of the eddy. It is surmised here that such an interaction may account for the differences between the propagation speeds of R1 and R2. This topic is under further investigation in a separate study focused on eddy-wall interaction.
The westward propagation speed of R2 remains the same after the first 40 days, but the northward component decreases sharply, as if the initial period was one of adjustment to the environment (Table 5 ). The meridional drift is caused both by a form drag exerted by the lower layer and by interactions with the Rossby wave wake of the upper layer [Flierl, 1984] . Since the Rossby-wave radiation in the upper and lower layers and associated form drag cause the eddy to loose energy, the eddy tend to approach its so-called •latitude of rest" [Larichev, 1983] where, owing to changes in the planetary vorticity, their relative vorticity and hence kinetic energy vanish. The propagation speed of R2 is of the same magnitude as of R1 and much slower than of REll, confirming the strong influence of the South Atlantic subtropical gyre on the movement of the latter.
Influence of Lateral Eddy Viscosity AM on Ring Decay
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